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1	Introduction
RAN approved the study item (SI) on NR V2X in [1], which has the following objectives related to sidelink for RAN1:
	This study item includes the following objectives, considering in-network coverage, out-of-network coverage, and partial network coverage:
1: Sidelink design [RAN1, RAN2]:
· Identify technical solutions for a NR sidelink design to meet the requirements of advanced V2X services, including 
· Study the support of sidelink unicast, sidelink groupcast and sidelink broadcast
· Study NR sidelink physical layer structures and procedure(s)
· Study sidelink synchronization mechanism
· Study sidelink resource allocation mechanism (also including objective 3)
· Study sidelink L2/L3 protocols

NOTE: Only the performance of advanced V2X use cases will be evaluated in the design of NR sidelink.
3: Uu-based sidelink resource allocation/configuration (LTE V2X Mode3-like and Mode4-like) [RAN1, RAN2]:
· Identify necessary enhancements of LTE Uu and NR Uu to control NR sidelink from the cellular network 
· Identify necessary enhancements of NR Uu to control LTE sidelink from the cellular network 

5: QoS management [RAN1, RAN2]:
· Study technical solutions for QoS management of the radio interface (including both Uu and sidelink) used for V2X operations based on input from SA2

6:  Coexistence [RAN1]:  
· In-device coexistence: Study the feasibility of the coexistence mechanisms when NR sidelink and LTE sidelink technologies are equipped in the same vehicle for the ‘not co-channel’ scenario: 
· Advanced V2X services provided by NR sidelink coexisting with V2X service provided by LTE sidelink in different channels (i.e., not co-channel).  Not co-channel could include both adjacent channel and channels that are sufficiently far apart.

NOTE: It is assumed that any coexistence requirements and mechanisms of NR sidelink with non-3GPP technologies will not be defined by 3GPP. 

Sidelink frequency: Sidelink frequencies for FR1 and FR2 (i.e. up to 52.6 GHz) unlicensed ITS bands and licensed bands are considered in the study. The target is to have a common sidelink design for both FR1 and FR2. The closing of the SI and the opening of the WI should not be dependent on the completion level of FR2, although it is targeted to complete SI aspects for both FR1 and FR2.


In this document, we discuss and present our view on the configuration and signalling principles to be adopted for different coverage scenarios targeted by NR sidelink for V2X services.  
[bookmark: _Ref178064866]2	Discussion
As stated in the SID [1], similarly to LTE, NR sidelink operation should be possible in all coverage scenarios i.e. in-coverage, partial-coverage, and out-of-coverage (see Figure 1).
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[bookmark: _Ref521325787]Figure 1. Coverage scenarios: in-coverage sidelink (left), partial-coverage sidelink (centre), out-of-coverage sidelink (right).
2.1	In-coverage scenario
In the in-coverage scenario, all the end terminals of the sidelink are served by one or multiple gNBs. In this case, we believe that all the configuration should be performed by the network. That is, in licensed carriers where the network owns and controls the radio and spectrum resources, the network configures the sidelinks, implying that pre-configured parameters shall not be used, unless allowed by the network.
[bookmark: _Toc521683505][bookmark: _Toc521683814][bookmark: _Toc521687521][bookmark: _Toc525917496]In-coverage sidelink is exclusively configured by the network.
[bookmark: _Toc525249482]In [2], we discuss the resource pool configuration and allocation procedures within network control. We emphasize that dedicated resource pools can be configured by the network to UEs belonging to a certain V2X application and thereby the interference to cellular users can be controlled. Also, it is important that QoS requirements associated with the V2X applications are fulfilled in high mobility V2X scenarios. For instance, considering platooning, it is important that performances are stable while the platoon moves along the coverage area of multiple gNBs. In platooning scenarios abrupt changes of link quality and performance might lead instabilities such as too quick adaptation of inter-truck distances with possible safety impacts, and increased fuel consumption. Therefore, having a stable resource pool configuration within a certain geographical area and across several cells is important to achieve stable performances which will be less affected by mobility procedures, such as handover or cell (re)selection.
[bookmark: _Toc525917497]Configuration provided by a gNB can be used outside its coverage, if allowed. 
Regarding the functional distribution between the nodes, in-coverage sidelink communication always remains under network control. This does not preclude that the network grants some autonomy to the UEs (e.g., to select parameters, resources, etc.) for some controlled time period, but this is always actively decided by the network.
[bookmark: _Toc521683506][bookmark: _Toc521683815][bookmark: _Toc521687522][bookmark: _Toc525917498]In-coverage sidelink communication is always under network control, although the network may actively grant some autonomy for a controlled time duration to some of the UEs.
[bookmark: _Toc521683285][bookmark: _Toc521683507]Also, some of the benefits of unicasting or groupcasting sidelink communication come from exploiting the channel state information (CSI) between the UEs in the pair. Hence, when both the UEs involved in a unicast connection are within network coverage and are in RRC_CONNECTED states, there can be two possible feedback signalling paths: (1) Receiver UE sends the feedback to gNB via Uu, (2) Receiver UE sends the feedback to transmitting UE via sidelink (PC5). Figure 2 below shows different feedback paths. However, we prefer to adopt signalling design option 2 as it not only allows different level of network control between gNB and UEs, but also makes a unified and consistent sidelink design for different coverage scenarios. Furthermore, if transmitting and receiving UEs lie under the control of different gNBs, coordination will be required between gNBs, which may be too cumbersome for latency critical applications.  
[bookmark: _Toc521683508][bookmark: _Toc521683816][bookmark: _Toc521687523][bookmark: _Toc525917499]Feedback signaling between UE-pair always happens via sidelink.
[bookmark: _Toc521683287][bookmark: _Toc521683509]However, it is noted that the transmitting UE may forward some information to gNB to assist the scheduling procedure.  
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[bookmark: _Ref521687208]Figure 2. Feedback signaling paths for in-coverage UEs: Option 1 (left) and Option 2 (right)
2.2	Out-of-coverage scenario
In the out-of-coverage scenario, all the end terminals of the sidelink are outside network coverage. In this case, it is necessary to rely on pre-configuration to ensure that the UEs use compatible settings.
[bookmark: _Toc521683512][bookmark: _Toc521683817][bookmark: _Toc521687524][bookmark: _Toc525917500]Out-of-coverage sidelink is configured by means of a pre-configuration.
Furthermore, if the UE has already received/reserved the configuration obtained by the network which is still valid for a certain pre-defined time and/or geographical area, UE can use the configuration and it get precedence over pre-configuration.
[bookmark: _Toc525917501]UE can use the reserved configuration (if it is valid) even when the UE is outside the coverage area.
Regarding the functional distribution between nodes, out-of-coverage communication relies on distributed protocols to coordinate the different UEs, without establishing hierarchies of UEs.
[bookmark: _Toc521683513][bookmark: _Toc521683818][bookmark: _Toc521687525][bookmark: _Toc525917502]Out-of-coverage sidelink uses distributed protocols for coordination, without establishing hierarchies of UEs. 
We discuss efficient sidelink configuration in [2] and cluster head architectures in [3]. 
2.3	Partial coverage scenario
In the partial-coverage scenario, some of the end terminals of the sidelink are served by the network while others lie outside network coverage. 
[bookmark: _Toc521683516][bookmark: _Toc521683820][bookmark: _Toc521687527][bookmark: _Toc525917503]Partial-coverage sidelink uses network configuration (for in-coverage UEs) as well as relayed network configuration and pre-configuration (for out-of-coverage UEs). Relayed network configuration, if present, takes precedence over pre-configuration.
Regarding the functional distribution between nodes, in-coverage UEs may relay network configuration to out-of-coverage UEs but there is otherwise no hierarchy between UEs.
[bookmark: _Toc521683517][bookmark: _Toc521683821][bookmark: _Toc521687528][bookmark: _Toc525917504]In partial-coverage sidelink, in-coverage UEs may relay network configuration to out-of-coverage UEs but there is no hierarchy between UEs otherwise.
3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	In-coverage sidelink is exclusively configured by the network.
Proposal 2	Configuration provided by a gNB can be used outside its coverage, if allowed.
Proposal 3	In-coverage sidelink communication is always under network control, although the network may actively grant some autonomy for a controlled time duration to some of the UEs.
Proposal 4	Feedback signaling between UE-pair always happens via sidelink.
Proposal 5	Out-of-coverage sidelink is configured by means of a pre-configuration.
Proposal 6	UE can use the reserved configuration (if it is valid) even when the UE is outside the coverage area.
Proposal 7	Out-of-coverage sidelink uses distributed protocols for coordination, without establishing hierarchies of UEs.
Proposal 8	Partial-coverage sidelink uses network configuration (for in-coverage UEs) as well as relayed network configuration and pre-configuration (for out-of-coverage UEs). Relayed network configuration, if present, takes precedence over pre-configuration.
Proposal 9	In partial-coverage sidelink, in-coverage UEs may relay network configuration to out-of-coverage UEs but there is no hierarchy between UEs otherwise.
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